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To provide students with a sound theoretical back ground in chemical principals that
is essential to practice chemical analysis. It enables students to understanding the
importance of judging the accuracy and precision of experimental data and techniques
of quantitative analysis, and also to show that theory frequently serves as useful guide
to the solution of analytical problems. Laboratory safety rules, glassware laboratory ,
prepare solutions from solids and liquids, volumetric analysis (Titration), Titration of
hydrochloric acid with sodium carbonate solution, Titration of hydrochloric acid with
sodium hydroxide solution, Titration of potassium permanganate solution with
sodium oxalate , Titration of potassium permanganate solution with ferrous sulfate, ,
Determination of chloride by the Mohr method , Determination of a water hardness
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GIWAl | Gl jualaa | Review of elementary 3 1
aalie concept important to

analytical chemistry: strong
and weak electrolytes ,

7 dadall




importance weight and

concentration
GIOWAl | Gl jualaa | Review of elementary
aalie concept important to
analytical chemistry: strong
and weak electrolytes ,
importance weight and
concentration
<l ladl | &l ualas | The evaluation to
daalaa gravimetric data,
definition of term
Gllaal | &l ualas | The evaluation to
iaalie gravimetric data, definition
of terms.
GIWiAl | Gl jualaa | An introduction to
alia gravimetric analysis
statistical analysis of data,
rejection of data,
precipitation method
Gl jlidl | &l jialas | Anintroduction to
aalie gravimetric analysis
statistical analysis of data,
rejection of data,
precipitation methods
Mid Examination
Gl jlidl | &l jialaa | The scope of application of
aalie gravimetric analysis ,
inorganic and organic
precipitating agents
Gl,WiAl | &l ks | The scope of application of
alia gravimetric analysis ,
inorganic and organic
precipitating agents
Gl jlidl | &l jalas | Anintroduction to
alie volumetric methods of

analysis, volumetric
calculations acid-base
equilibria and PH
calculations
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GlliAl | &l jualasa | An introduction to 3 10
alia volumetric methods of
analysis, volumetric
calculations acid-base
equilibria and PH
calculations
Glylial | &l ualas | Theory of neutralization 3 11
alie titrations of complex
systems
Gl jlidl | &l jalas | Theory of neutralization 3 12
alie titrations of complex
systems
Gl lidl | &l jialas | Calculation of PH in 3 13
alia complex system
Gl lidl | &l jialas | Calculation of PH in 3 14
alia complex system
Final Examination 3
4nadll 4pdl 12
1.Fundamentals of Analytical chemistry by skoog and 4 slladll 5 jaall sl 1

West 8th.ed.(2008).

2-Chemical Analysis in the Laboratory A Basic Guide,
by I. Mueller-Harvey and R. M. Baker, ISBN 0-85404-

646-1.

2.Modern Pharmaceutical Drug Analysis, by L.
Zechmeister ) And L. Von Cholnoky, ISBN (13) : 978-

81-224-2718-9
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Aaalia &l sl

Laboratory safety
rules

alae ol s

Glassware
laboratory

alae &l s

prepare solutions
from solids and
liquids

alae @l s

Volumetric analysis
(Titration)

Aalia &l s

Titration of
hydrochloric acid
with sodium
carbonate solution

alae ol s

Titration of
hydrochloric acid
with sodium
hydroxide solution

Mid Examination

alae ol s

Titration of
potassium
permanganate
solution with oxalic
acid

aliae &l s

Titration of
potassium
permanganate
solution with
ferrous sulfate

alie ol s

Determination of
chloride by the
Mohr method

Aalia &l s

Determination of a
water hardness

Final Examination
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practical analytical chemistry lab, manual lab,

Text for first
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1.Chemical Analysis in the Laboratory A Basic
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Guide, by I. Mueller-Harvey and R. M. Baker,

2.modern Pharmaceutical Drug Analysis, by L.
Zechmeister And ISBN 0-85404-646-1L. Von
Cholnoky, ISBN (13) : 978-81-224-2718-9
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Be able to explain the reactivity of substituted aromatic compounds.
¢ Be looking to the relationship between aromatic structure and reactivity

. » To enable students to understand the chemistry of carbon, and the classification, properties and
reactions of organic compounds

. o It includes understanding the basic structure and properties of Benzene, Aromatic compounds,
Carboxylic acids, Functional derivatives of carboxylic acids, Aldehydes, Ketones, Phenols and Amines,
in addition to the principles and application of these compounds
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fll) 35yl | aalaill 45y Hla g sasall o) Bas Il il alaill s A | Gleld) | g sanl
g ghadl)
Gl ylia) | &l ualss | Benzene and aromatic Synthesis 3 1
Aaalic compounds (Theory)
<l s &l palas | Electrophilic Aromatic | Reaction 3 2
alia Substitution
Gl ylia) | &l jualas | Phenols T Synthesis and 3 3
alie reaction
Gl ylia) | &l jualas | Phenols 1T Synthesis and 3 4
Aalie reaction
<l sl &l puzalas | Carboxylic acids 1 Synthesis and 3 5
Uialia reaction
Gl,lal | &l _ualaa | carboxylic acids 11 Synthesis and 3 6
alia reaction
AN &) yalsa | Functional Derivatives Synthesis and 3 7
alia of Carboxylic acids I reaction
Mid Examination 1.5 8
<l sl &) yialaa | Functional Derivatives Synthesis and 3 9
Lalia of Carboxylic acids II reaction
AN &l pualas | Aldehydes I Synthesis and 3 10
alie reaction
AR &l pualas | Aldehydes IT Synthesis and 3 11
Lialia reaction
<l sl &l ualas | Ketones Synthesis and 3 12
alia reaction
<l ) palsa | Amines 1 Synthesis and 3 13
alia reaction
AN ) palsa | Amines 11 Synthesis and 3 14
ialia reaction
Final Examination 3 15
4nadll dpdl 17
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. Morrison and R.N. Boyd "Organic
Chemistry"6" Edition Prentice Hall, Inc. USA

(1992).

4 sllaall 35 aall sl 1

john McCurry "Organic Chemistry "7" Edition,
Learning Thomson USA 2008
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Sl il Ay 18
aiill Ag sl [ Ansh | ) sl lhall aledll Cla jae [ el | g )
IR gsida | Determination It's one of the physical properties 2 1
boiling point of often used to identify substances or
some drug to check the purity of the compound
FENFRIREY $4a | Determination = 2 2
boiling point of
boiling point
some drug
FIRFRIPRE s ¥aa | Recrystallization | These methods are important 2 3
technique to get pure compounds
and separation of organic
compounds
FINFRIPRE ¢85 | Re-crystallization | = 2 4
for Aspirin
Lalia ©I 50 | g% | Extraction = 2 3
LA g Y] s x3Aa | Extraction aniline | = 2 6
daalia from aniline =
hydrochloride
G il | 58 | Sublimation = 2 7
Aialda
Mid = 2 8
Examination
Mid = 2 9
Examination
CIJEA) | g 88 | Solutionand | = 10
dalia filtration
CILEA) | s 88 | Solution and = 11
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dalia filtration

agadll 4l 19
. Morrison and R.N. Boyd "Organic 4 sllaall 35 _jaall sl 1

Chemistry"6" Edition Prentice Hall, Inc. USA
(1992).

john McCurry "Organic Chemistry "7" Edition,
Learning Thomson USA 2008
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Theoretical Inorganic pharmaceutical Chemistry

: 3rd stage , 1st Semester

() el A

il ek | ol ik | g gmsd) 5 sam gl o JUCTRCTIGEON RETPS TN RPN
)
<l s Gl jualas Atomic and molecular | Jaal 8 Gulaiy Ciy jas 3 1
Qialia structure/complications Yanall g okl
<) Ladl &l pualaa Atomic and molecular | Jaell (& Gadais Coy ot 3 2
Jaalis structure//complications Y aally bl
< sl &l _ualas | Atomic and molecular el (& b g iy a3 3 3
Aaalia structure//complications SVl g bl
AR &l _yalas | Atomic and molecular il (8 Gy iy yas 3 4
Qialia structure//complications SVl g bl
<l sl &l yalas | Gastrointestinal agents: Jaall (& Gulai g iy jad 3 5
Qaalia Fluoride, bromide, SYaally bl
lithium, gold, silver and
mercury
<) jladl &) palsa | Protective adsorbents el (& i g iy a3 3 6
< sl &l alsa | Topical agents Jaall (& Gulai g iy jad 3 7
<l laal &l palas | Mid Examination 8
alaa
<l las) &l walas | Dental agents Jlaall (8 Gaadai gy a5 9
<l laal <) palss | Dental agents el (& Gdai g iy pas 10
<l las) & palas | Radiopharmaceutical Jlaall (8 Gaadai gy a5 11
Aalia preparations Yaally bl
Gl &l palss | Radiopharmaceutical Jaall (& Gty Ciy jas 12
Lalie preparations Yaally bl
<l laal &l palas | Radio opaque and Jadl (8 el iy yas 13
ERENE contrast media (apally
<l las) <&l pwalse | Dental agents Jlaall (G adai g iy 2 14
fialie N asally Ll
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Final Examination 15
ERTERH]

Wilson and Griswold's Textbook of Organic 4 slhaall 5 Al sl 1
Medicinal and. Pharmaceutical Chemistry 12
ed Jr., John H Block. John M. Beale, and
Inorganic Medicinal and Pharmaceutical (abaad) ) At 1) aal el 2
Chemistry by block, Roche Soine and Wilson
.Latest addition
Faye's Principles of Medicinal Chemistry by . , Aaalal) COlaall ) Ly (o1 ) aan) el 5 (i)
David A. Williams and Thomas L.Lemke (etE
Google for searching practical i Y a8l ga | A g SV aal jall
pharmaceutical chemistry

o8 Al Ll g sl 5ol Rl sl o AU 8 oY) Jiat | il ye 8 el Al i) Taglads Sy
58 Taadill (e (m pall g Lay i 5 105 dpalail alanl) 53U8 (el Lgdam g3 (sl 1 ) el dad slae) )
peiSa e Jlad | ) Rall aaslaaivl (saa a8 dallal) Bac b, (il Aa giae ¢ dullal) G Jeal gl
Ahll 865 Lia) 5 4 agluan aali (5 siue 4 yo 5 ol ) Rl (A agalai jlusdd (SIS Lanall (e
A agialiinl 5 siuey oasl Al el apiil (alY)

Practical Inorganic pharmaceutical Chemistry: 3rd stage , Ist Semester

el aall Ay

i) 48y 4k palail) 48y 4k g yagall gl Baa gl anl aladl) iy i | clelad) | g )
1 glhaal)
Aohal) ¢l sy 85 | Assay of sodium JUI 2 Gty e 2 1
"“ Al ]
dpeadlly carbonate el
Apladll il Ly $iae | Assay of NaOH solution | Jut1 s sy Cayes 2 2
el ’
Yl ﬁw\
Ahaall al jlaay $odae | Assay of zinc oxide JE1 3 gty oy 2 3
".‘ : :.“} ’
aYally L_9'14_5\
Apladl) il Ly 5 | Preparation and U1 3 Gelsy Ly 2 4
dpeadlly standa.rdization of 0.1N Nl
Potassium . -
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Permanganate solution
gladll col Lyl ¢85 | Assay of ferrous B (3 Gabasy iy
Leasl
aeddll sulfate aVoally oLl
Agadl) ol L) g5 | lodemetric and Il 3 Golaly Ly
>'¢ . ‘ . . .
Leddll lodemetric titration SYally
gkl c sy g%« | Preparation and 1 & galaiy iy
dgddll standardization of @Veeally sl
0.1N lodine solution.
Aahadl) ¢l SLady) $ % | Assay of copper ) (3 Geesy
“i P ‘
ekl sulfate Votpally okl
dgdaall ol LYl ¢ | Preparation and I 3 Gerly iy
Leddll standardization of aYally
0.1N silver nitrate
solution
Lgal G
Wilson and Griswold's Textbook of Organic Asthaall 3 jiall il 1

Medicinal and. Pharmaceutical Chemistry 12
ed Jr., John H Block. John M. Beale, and

Inorganic Medicinal and Pharmaceutical
Chemistry by block, Roche Soine and Wilson

.Latest addition

(L) T a2

Selected Experiments of pharmaceutical
analysis By Anees A.Siddiqui. First Edition,
2010. (practical) Pharmaceutical drug
analysis By Ash tosh Kar

, Aaalal) Ol ) Ly (o1 ) an) el 5 (i)
(el

Google for searching practical
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The first course discusses different drugs affecting adrenergic and cholinergic receptors and CNS
depressant; CNS stimulant. Analgesics either these having narcotic action and those of non- narcotic
activity as well as non- steroidal anti-inflammatory agents and drugs used for the treatment of gout will
be studied. Moreover, the drugs acting as HI and H2 antagonists are presented. Steroidal and non -
steroidal hormones. The chemical structure,., the mechanism of action and structure activity
relationship of such group of the studied drugs will be illustrated.
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Predict the biological response, if any from the chemical structure..

o Know the chemistry of different groups of the studied drugs.

¢ Relate between the chemical structure and biological activity of the drugs.

o Know some drug classes including preparation, identity and assay procedures.

* Demonstrate how to avoid undesirable side effects of the studied drugs.
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L vty &l palas | Cholinergic receptors and their 3 1
FENER subtypes. stereochemistry and
structure activity relationships
(SAR); products.
Gl LA &l walaa | Cholinesterase inhibitors structure- 3 2
activity relationships
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(SAR).Solanaceous alkaloid and
analogues, synthetic cholinergic
blocking agents, products

LAREEY &l qalas | Ganglionic blocking agents 3 3
dialda (neuromuscular blocking agents.
AR &) walaa | Structure and Physicochemical 3 4
dialda Properties, Biosynthesis Storage,
Release, Uptake, and Metabolism
Sl plaadl) &) palae | a-Adrenergic Receptorsp-Adrenergic 3 5
dialda Receptors Drugs Affecting
Catecholamine Biosynthesis
AR IEY &) pwalaa | Drugs Affecting Catecholamine 3 6
FENER Storage and Release, Direct- Acting
Sympathomimetic endogenous
catecholamines (SAR)
Gl pladl) &) palae | a -adrenergic receptor agonists . B- 3 7
FENER adrenergic receptor agonists, and
Indirect-Acting Sympathomimetic. a
- blockers
&) Lal) &) palas | Mid Examination 1.5 8
FENER
<l Ll &l walae | Nonselective o —blockers, 3 9
PENEN Irreversible a-blockers, Selective
a 1-blockers.B blockers,
nonselective B blockers.
Q) | @l palaa | Structure—Activity 3 10 3 10
Adalia Relationships Of NSAIDs,
Mechanism of Action and
NSAID Induced Side Effects,
enzymatic structure of
Cyclooxygenases, classes of COX
inhibitor
<lkas) <l palaa | SAR of morphine meperidine, 3 11
Adalia type molecules, methadone,
type molecules, N-
methyl benzomorphans,
antagonist type analgesics in
benzomorphans
<l Ll @l walaa | endogenous opioids, structure- 3 12
Lialia activity relationships (SAR),

Products and. Antitussive agents..
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CNS depressant; Benzodiazepines 3

and related compounds.
Analeptics, central

sympathomimetic Agents, methyl

xanthine. Barbiturates.
Mechanism of action of
Antipsychotics.
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Anticonvulsants, Clinically
important Anticonvulsants.
Biological Activities of
Mineralocorticoids and
Glucocorticoids, Steroids Sex
Hormones, progestin's and
androgens

Final exam

TR

Wilson and Griswold's Textbook of Organic
Medicinal and. Pharmaceutical Chemistry 12
ed Jr., John H Block. John M. Beale,

Faye's Principles of Medicinal Chemistry by
David A. Williams and Thomas L.Lemke
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Practical Organic pharmaceutical Chemistry II: 4th stage , 2nd Semester
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Apbaall @l sy s | Preparation of Acetanilide. 2 2
il

Aphaall @l sy S5 | synthesis of salicylic acid. 2 3
il

Apbaall @l sy S5« | Preparation of aspirin. 2 4
il

Aplaall il Ly ¢85 | Study the physical properties 2 5
Seddlls of aspirin

Alaal) i jLaay) ¢ | Preparation of Methyl 2 6
Aaeddll Benzoate

Apladll il Ly ¢ 5 | Preparation of 2 7
Aaedally Acetylcystiene

Agladll il Ly ¢85 | Synthesis of paracetamol. 2 8
il

Agbadll il Ly ¢85 | Study the physical properties 2 9
Aaedally of paracetamol

Agladll il Ly ¢85 | Benzoylation methods: 2 10
eddll Synthesis of Benzoyl Glycine.
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1.Advanced practical medicinal chemistry
by Ashtosh Kar

L lkal) 5 jiall oSl L1

(laall ) dpewi ) aa) sall L2

, Aalal) Claal) ) L pagr AN gl pall g sl

(s

Cud A é\y,@}ﬂﬂ‘!\ &l @

24 daiall




(1 f sl claasl) ) el Caam s 23 5a

bl Candll g Mol addail) 3 5) 55 doaledl) Al 9
A¥asall cbasll — Aapall 4408 Soall/ salall anall 10
211 /1 4 smnll sLaSl) el Rl sl 11
o o) 32 Aalidl | pmal) JISAI 12
sl / ) Al / Jadll 13
(2) Ghes(3) sk 5 A8 Al jall Gle L) 2xe 14
2024 /3/1 Caua gl alae ) G )5 15
Rl Claa)l

, SV ) i A0 S 5 sell LS el Cilieal Ganmts il 5 4y sumall lasSH byl 5 g3l Allal) alaid
Al 50 el Ganmiy( el eLasI | Y1 Y eS| JSY) s | AEla US| Sy | by
Al (a5 W jaaat 3yl | AV asall Lghea) | LS ) o2 ol A

ﬁgﬂ\}g,ﬂ\}ﬁhm@\)k}))wagp.lo

a8 jpal) CilaaY) -

4 guanll slaanll A dplad) (s 3bal) g 48 pall G- 11
4,50 anliall Aled) o jladl) ¢ jal- 21

A gill Jilw gl alas)- 3]

paiia &5 dlac)- 4

Ooaalls dalall 4 el calaal) -
sl il - 1@

ey Al ALY e zilai da — 2 @

La 5 a3k

) yaladlo1

@Laj\ u‘)laﬂ\ g\);\_z

25 daiall




Lngiall il 3¢) 53

Lpalal) L8 61 jal-

panll (331 )k

alie Ty s Fa i AL
Wt S el al ae dlee Glilaia)-2
L;_)Lu ‘_;..as olaial-3

b e glaial-4

Lpagill o Agilas 1) CalaaY)

Al 08 (e (alall AL gl sall Jsa Al 7 jla 1z,

) yal) J gl Loy U o g8 Al - D

(omntll ) sl 5 ol al) AL Aabeiall (5 LAY < jleal) ) Al giial) Al alall il jleall -

LAl jaladl dagie-1a
Jabaall elli (pe dpa LAY ALY Aigi-2a

) L) dadia e Gkl a3

(s ohl) el gy
il 43, 40 a3 )k g yagall gl Basgll auil CGlajda | cleld) | £ g
sl s
i glhaall
GG | &) alaa | Introduction 3 1
FENER
CIJa) | @ldbas | Methane 3 2
Adialia
AR INEY] &l palaa | Alkanes 3 3
dialia
LAY <l palaa | Cyclo alkanes 3 4
FENER
LARIEY <l palaa | Alkenes | 3 5
Aialia
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&l palaa | Alkenes I

<l palaa | Alkynes

& pwalaa | Dienes

1.5 8

&l pwalaa | Stereochemistry |

&l pwalae | Stereochemistry I

&l palaa | Alcohols

&l palaa | Alcohols |

&l palaa | Ethers

<l palaa | Alkyl halides |

) palaa | Alkyl halides II

dgal) i

R.T. Morrison, R.N. Boyd and S.K.
Bhattacharjee "Organic Chemistry" 7 th
Edition Pearson Education Inc. (2011).

L othall 584l oSl 1

e John McCurry "Organic Chemistry" 9
th Edition Cengage Learning, USA (2016).

(laall ) sl gl sall 2

John McCurry "Organic Chemistry with
Biological Applications” 3rd Edition
Cengage Learning, USA (2015)
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Practical Organic Chemistry I : 1st stage , 2nd Semester

panil) 48y 4k PR Eyagall gl Baagll acl | aladll iy i | clelad) | g )
PO 4 glhal)

dlaall @ jlaay) s | Solution and Filtration 2 1
il

dplaall o jlaay) s | Solution and Filtration 2 2
4aeddlly (quiz unknown)

Ldadl) ¢l laay) ¥« | Recrystallization 2 3
il

dlaall @ jlaay) $ 85 | Recrystallization(quiz- 2 4
4aeddlly unknown)

dglaall o jlaay) S5 | Melting point 2 5
il

Apbaal) < jLaay) S5 | Melting point (quiz- 2 6
Sl unknown)

dlasll i jlaay) ¢85 | Boiling point 2 7
il

Apladll il Ly ¢85 | Boiling point (quiz- 2 8
Aaeddlly unknown)

Abladl) ¢l eyl ¥ | Extraction 2 9
il
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Lplaall @l sy ¢ | Extraction(quiz- unknown 2 10
il

dhaall o jlaay) $oi% | distillation 2 11
il

Agladll il Ly $8% | distillation(quiz- unknown) 2 12
il

Aahadll il jlaay) ¢ | Elementary Analysis, Sodium 2 13
4aedally Fusion
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R.T. Morrison, R.N. Boyd and S.K.
Bhattacharjee "Organic Chemistry" 7 th
Edition Pearson Education Inc. (2011).
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e John McCurry "Organic Chemistry" 9 th
Edition Cengage Learning, USA (2016).
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il Calaal

To teach students the principles of heterocyclic chemistry including the fundamental principles and the
features, classes and reactions of heterocyclic compounds; it enable students to apply these principles
in complicated reactions that involve heteroatoms

o To understand the application of quantitative and theoretical principles of the physical characters of
matter in the practice of pharmacy. It aids the pharmacists in their attempt to predict the solubility,
compatibility and biological activity of drug products. As a result of this knowledge it will help in the
development of new drugs and dosage forms as well as in improvement of various modes of
administration.
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il 48, 4l 43y )k g yagall gl Bas gl anil Clajda | clelad) | £ gl
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4 sthal)
<l Lad) &l palas | Heterocyclic system: Classes of 2 1
FENED heterocyclic systems; general
structures; properties;
Occurrence in nature and in
medicinal products. | (Theory)
<l Lad) <l palaa | Heterocyclic system: Classes of 2 2
dialia heterocyclic systems; general
structures; properties;
Occurrence in nature and in
medicinal products. Il
<lLas) <l palaa | Five-membered ring heterocyclic | Synthesis 2 3
dialia compounds: Pyrrole; furan and and
thiophene. | reaction
<lLas) <l palaa | Five-membered ring heterocyclic | Synthesis 2 4
dialia compounds: Pyrrole; furan and and
thiophene. I reaction
<lkas) <l walaa | Source of Pyrrole, furan and Synthesis 2 5
dialia thiophene. and
reaction
<lkas) <l palaa | Source of Pyrrole, furan and Synthesis 2 6
dialia thiophene. Il and
reaction
Sl Laa) &l palaa | Electrophilic substitution in Synthesis 2 7
dalia Pyrrole, furan and thiophene: and
Reactivity and orientation. | reaction
<l Lad) @l palaa | Mid Examination 1.5 8
dialia
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<lkas) <l palaa | Electrophilic substitution in Synthesis 2 9
dalia Pyrrole, furan and thiophene: and
Reactivity and orientation. Il reaction

<l Lad) <l palas | Six-membered ring heterocyclic Synthesis 2 10
dalia compounds: Structure & and
reactions of pyridine. | reaction

<l Lad) <l palas | Six-membered ring heterocyclic Synthesis 2 11
dialda compounds: Structure & and
reactions of pyridine. Il reaction

QS |l salae | Saturated five membered Synthesis 2 12
dialda heterocyclic compounds and
reaction

Q8 |l alaa | Saturated five membered Synthesis 2 13
dialia heterocyclic compounds Il and
reaction

<l Laa) @l palaa | Heterocyclic of five & six member | Synthesis 2 14
dalia rings with two & three and
heteroatoms reaction

<lLas) &l palaa | Final Examination 3 15

fialia
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R.T. Morrison, R.N. Boyd and S.K.
Bhattacharjee "Organic Chemistry" 7 th
Edition Pearson Education Inc. (2011).

L lkal) 5 jiall oSl L1

e John McCurry "Organic Chemistry" 9 th
Edition Cengage Learning, USA (2016).
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Practical Organic Chemistry I : 2st stage , 2nd Semester

i) 43, b P Eoagall gl Baagll acl | aladll cila i | clelud) | g )
aslail) 4y gllaall
Aabadl) ol Ly ¢ | Determination of solubility 2 1
4aedally class
Ahadl) ol Ly ¢85 | Determination of solubility 2 2
Seddlls class
Apbadl) il Ly g« | |dentifcation of organic 2 3
Al 5 compounds (carboxylic
acids)
Apbadl) ol gy ¢85 | |dentifcation of organic 2 4
a5 compounds (Aldehydes &
ketones)
dplaall @ jlaay) ¢85 | |dentifcation of organic 2 5
el compounds (phenols)
Adadl) ¢l eyl g | |dentifcation of organic 2 6
il compounds (Amines)
Aabadl) ol L) ¢ | |dentifcation of organic 2 7
4aeddlly compounds (alcohol)
Aphaall @l sy g5 | Mid Examination 2 8
il
Agladll il Ly g5 | Mid Examination 2 9
il
bl ol )Lyl $ = | |dentifcation of organic 2 10
gl compounds (alcohol)
Aabadl) ol Ly ¢ | |dentifcation of organic 2 11
Aaeddll compounds (ester )
Aplaal) @l sy ¢85 | |dentifcation of organic 2 12
Aaeddlly compounds (amide)
Final exam 2 13
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Theoretical Organic pharmaceutical Chemistry I: 3rd stage , 2nd Semester

Al 48, 4l a3, h g yagall gl Bas gll anl cla | cleldd) [ g gt
PO plasl)
dggllaal)
<lLas) <l palaa | General pathways of drug Gelaiy Gy s 3 1
2 metabolism: Sites of drug Sl D
biotransformation; Role of o
- f
cytochrome P450 @il
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase Il
reactions
ARIRY &l salaa | Drug distribution. Golaly iy o3 3 2
@‘ﬂ-&wﬂ-‘\j
<lLas) <l palaa | General pathways of drug Gelaiy Gy 3 3

metabolism: Sites of drug
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dalia biotransformation; Role of Gl e
cytochrome P450 ERRWALR
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;

Hydrolytic reactions; Phase Il
reactions
AR INEY] & palaw | Acid —base properties Gelaiy iy
— i g
@Yl
<l Lad) <l palaa | General pathways of drug Gelaiy iy s

Lalia metabolism: Sites of drug AR
biotransformation; Role of 3 ¥eanally
cytochrome P450
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;

Hydrolytic reactions; Phase Il
reactions
CIEs) | @l salaa | QSAR models. Gelaiy iy
- i g
¥l
<l Lad) @l walaa | General pathways of drug Gelaiy Gy

Lalia metabolism: Sites of drug AR
biotransformation; Role of Vel
cytochrome P450
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;

Hydrolytic reactions; Phase Il
reaction
CiEs) | &l palas | Molecular modeling (Computer Gelaiy Gy

dialia aided drug design) and Drug Sl JW g
receptor interaction: force 3¥eally
involved

Q) | @l ualae | General pathways of drug Gty iy o3

dplia metabolism: Sites of drug S I

biotransformation; Role of aunaly

cytochrome P450

mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase Il
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reaction
A PIREN @l palas | Steric features of drugs. Gelaiy iy 3 10
‘3‘21-\.:.43\5
<l Lad) <l palaa | General pathways of drug Gekiy Ly a3 3 11
Adalia metabolism: Sites of drug Sl I G
biotransformation; Role of analy
cytochrome P450
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase Il
reaction
LARIRVEY <l pwalae | Optical isomerism and biological Gekaly iy 3 12
Lalia activity and Calculated AT
conformation ¥ty
i Al | &l ualas | Three- dimensional quantitative Gelaiy Ly s 3 13
Adalia structure activity relationships Sl I
and databases and isosterism Vel
CILEA) | &l walaa | Drug-receptor interaction and Gy Ly a3 3 14
Adalia subsequent events s Je
)
<l Ll &l palas | factors affecting drug Gelay iy 3 15
dalia metabolism. AIRIEE
@‘ﬂ-\rnj\j
Final Examination 3 16
RG]
Wilson and Griswold's Textbook of Organic 4 sllaall 35 jaall sl 1

Medicinal and. Pharmaceutical Chemistry 12
ed Jr., John H Block. John M. Beale, and

Inorganic Medicinal and Pharmaceutical
Chemistry by block, Roche Soine and Wilson

(mall ) g ) gl 2

Foye’s Principles of Medicinal Chemistry by
David A. Williams and Thomas L.Lemke
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Google for searching practical
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pharmaceutical chemistry
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Practical Organic Pharmaceutical Chemistry I: 3rd stage , 2nd Semester

pnil) 48y 4k 43y Eyagall gl Baagll anl | aladl) iy i | clelad) | g )
palal) 4 gllaal)

Aaladl) @l Hlaay) g | Partition coefficient of (bl g oy pad 2 1
Ageddll succinic acid Jaall (2
‘_,.,uhl\
Yamall g

Lahaall & sy ¢5a | Assay of indomethacin Gkl g iy 2 2
ineadll Jiaall b
bl
Yamall g

Aplaall @l sy S5 | Assay of aspirin by direct Gkl g wﬂ 2 3
et titration il 2
bl
aall g

Adadll @ jLasy) ¢85 | Assay of aspirin by indirect (bl g oy gt 2 4
Geadlls titration daall
bl
Yaall g

Aladll el sy $i5a | Assay of Furosemide (Lasix) | (s iy oo 2 5
el Jiaal) B
‘ﬁhl\
Yamall g

Al il Hlaay) ¢ 55 | Assay of Paracetamol (ke g oy pd 2 6
ineadll Juaall A
‘ﬁhl\
Yaally

Adadl) ol Lyl ¢ | Assay of Vit.C(ascorbic acid) | (g iy s 2 7
Aaeadll Jaall (2
‘_ﬁhl\
FYaall s

bl ol Lyl ¢ | Assay of benzyl penicillin Gl g iy s 2 8
il Jiaall b
2kl
Yaally

Aphal) ¢l laay) S5 | Assay of methyldopa Gl g iy 25 2 9
el BENp
2kl
Yaally
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1.Wilson and Griswold's Textbook of Organic
Medicinal and Pharmaceutical Chemistry
12'¢ ed. John M. Beale, Jr., John H. Block.

2.Practical pharmaceutical chemistry A.H.
Beckett ,J.B. Stenlake. First Edition.)

4 sllaall 35 il sl 1

1.Foye’s Principles of Medicinal Chemistry by
David A. ) Williams and Thomas L.Lemke..

2. Selected Experiments of pharmaceutical
analysis By Anees A.Siddiqui. First
Edition,2010. (practical

(Sl ) Tl g2l 2

Pharmaceutical drug analysis, By Ashutosh
Kar , second edition2005

, Agalall Sl ) Lgy m s 1) ) el g S
(el

Google for searching practical
pharmaceutical chemistry
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Al Gl g Nl el 3 )39
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LN auall eleass! — Aasall 40

S/ palad) aitl) 10

427 1 11 & guand) & apall glaassl

Fa/ LA and 11

e al g daliall ) gand) J\SE) 12
o) 1) [ G Al / Juail). 13
5 S Al cile ) 33e. 14
2024/3/1 gl dae) & 615

JJM\ alaal,

This course discusses antibiotics, antiviral, antifungal and anti-neoplastic agents. The role of
medicinal chemistry in the discovery and development of synthetic therapeutic agents. It also
enables students to understand the concept of structure activity relationships and its application
in design and synthesis of new chemotherapeutic agents and hormone derivatives with potential

biological activity.
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a5 alail) g audail) (33 g ) Aall il Aa
e Predict the biological response, if any from the chemical structure.
. « Know the chemistry of different groups of the studied drugs.
o Relate between the chemical structure and biological activity of the drugs
. « Know some drug classes including preparation, identity and assay procedures.

¢ Demonstrate how to avoid undesirable side effects of the studied drugs
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Theoretical Organic pharmaceutical Chemistry III : 4th stage , 2nd Semester

(s ohil) DA A

il 43, 40 a3 4k g yagall gl Basgll anil Clajda | cleld) | g g
ﬁhﬂ\ ‘Jﬂ\
dgglhaal)
AN &) palaa | B-lactam antibiotics. The penicillin's, Geiy Ly a3 3 1
YEEEN Chemical Classification, B-lactam s
inhibitors. s Je
@‘ﬂ-\faj\j
&) jLdl) &) palaa | Cephalosporin's, Monobactams. Gy iy 3 2
dialia Chemical classification ,SAR. S b1 g
Mechanism of action, Microbial o
resistance and commercial production @Yy
A RINEY] &) pwalaa | Amino glycosides & Geiy Ly a3 3 3
dialia chloramphenicol. Chemical S
classification ,SAR. Mechanism of o
action, Microbial resistance and @Yally
Commercial production
LAREEY &l palas | Tetracycline's; macrolides Chemical Gy iy 3 4
FENEN classification ,SAR Mechanism of Sl J
action, Microbial resistance and ’ o
Commercial production @Yeally
LAY &) pwalaa | Lincomycines & polypeptides. iy Ly a3 3 5
dialia Chemical classification ,SAR S I
Mechanism of action, Microbial ' o
resistance and Commercial @Yty
production.
LAREEY &l palaa | Sulfonamides; products; sulfones. Gedaiy iy 3 6
Adialda SAR, Mechanism of action, S b1 g
Microbial resistance and commercial T
C}‘ﬂ»\?ﬂ.‘\j

production
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LAY &) palaa | Antiviral agents, The classification Gakaly iy 3 7
dialda and biochemistry of viruses. Target S
for prevention of viral infection. i T
Antiviral drugs. Chemical structures @4ty
of some antiviral nucleoside and
nucleotide analogs.
Mid Examination 1.5 8
LAY &) pwalaa | Anti-fungal agents, Biochemical Gelaiy Ly 3 9
dialda targets for antifungal chemotherapy. Sl D1
Classification of antifungal drugs and o
SAR. g¥aally
&l LA &l palaa | Anti-neoplastic agents; alkylating Gekiy Ly a3 3 10
dialda agents; Introduction, drug classes, S J
Anti metabolites Introduction, drug i T
classes. @¥aally
AR &) palaa | Antibiotics; Plant products; Gkl Ly 3 11
daald iscell d .
Adalda miscellaneous compounds Sl Jud
@‘ﬂ»\-paj\j
LAY &) pwalaa | Plant products: Vinca Alkaloids, Gelay Ly 3 12
Adalia Hormones and their antagonist S J
@‘ﬂ»\-paj\j
LAY &) walaa | Future Anti neoplastic agents ey Ly 3 13
ke IR
@‘ﬂ»\?ﬁ.‘\j
LG I &l palas | Monoclonal ; antibodies Gene ey iy 3 14
daald h f .
Addalia therapy of cancer ! Je1 g
@‘ﬂ-\rnj\j
Final Examination 3 15
R
1.Wilson and Griswold's Textbook of Organic 4 sl 35 aall sl 1

Medicinal and Pharmaceutical Chemistry
12'¢ ed. John M. Beale, Jr., John H. Block.

1.Foye’s Principles of Medicinal Chemistry by
David A. ) Williams and Thomas L.Lemke..

(Sl ) Tl g2l 2
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Practical Organic Pharmaceutical Chemistry III : 4th stage , 2nd Semester

anil) 43, b 43y h gsasall gl aagll anl | abaill Clajia | clelud) | £ gau)
palacil) i slhaal)
Aphaal) @l sy ¢85« | Synthesis of benzoic acid and 2 1
dgddll 5 benzyl alcohol.
Aphaall @l sy $_83e | Separation of benzoic acid and 2 2
deddll benzyl alcohol.
Apbadl) ol gy 5% | Study the physical properties of 2 3
Ll benzoic acid
Apbadl) cl gy 5% | Synthesis of methyl benzoate. 2 4
deddll
Apladll il Ly ¢_83e | Types of Chemical Reactions: 2 5
dpgddll 5 Diazo reaction:
Apbadll il Ly ¢_8%e | Synthesis of Phenyl azo-B- 2 6
dedddl Naphthol.
Apbadl) ol jLaay) 5% | Synthesis of 2 7 2 7
dpgadll benzalacetophenon (chalcone)
Aphaall @l sy ¢_83e | Organic Name Reactions: 2 8
dgddll Cannizaro reaction:
Apbadll il Ly 8%« | Mannish Reaction: Preparation 2 9
dpeddll 5 of metamfepramone
Apbadll ol gy $i5a | . Synthesis of chlorobutanol. 2 10
".. : :.“}
Gl G
T Al 5l <l 1

1. Advanced practical medicinal chemistry by

Ashutosh Kar

(bl ) il gl pall 2
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4 A A Al cile L) 330,14

2024/3 /1 hagll dae) & K15

J‘)u‘ alaal,

Students learn the modern methods for the analysis and determination of active
substances in the pharmaceutical substances (drugs) and the standardization and

quality control of the pharmaceutical industry.

ol Al ol 3 g 5l Sl 20,10
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4 guand) laasSl) (B dpalal) g alpall g 4 jal) G- 1

4 i) aliall Adaad) G el o) ol 21
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sl Jilug - 1o
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Aalia 4 Al g 4y 98 ol i1
4l dS gl al a dles cililatal-)
(ﬁJE‘ g.\mé Oladal-3
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Adhalf 38 (e (G ALARY) audal gall Jga AL £ k- 172,

Al pal) J puaill gy qalllal) o g8 Adind 7 sb-27

88 day i clilaia) 51 2)-37

(il ghail) g il i) L8 Allaial) 5 AY) il jlgeall ) A ghial) Adaalal) g Aaladl o jlgal) - 3
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Theoretical Advanced pharmaceutical Analysis : 5 th stage , 2nd Semester

il 43, 30 a3 4k g 3asall g b gll anl cla i | cleldd) [ g )
palail) alasl)
a4 gllaal)
Gl LA &l palas | UV / visible spectroscopy; Sample 2 1
dialia handling and instrumentation;
Characteristic absorption of organic
compounds;
LA RINEY] &l palaa | Rules for calculation of lambda max 2 2
Aialda and application; Application of

UV/visible; spectroscopy;
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Conjugated system.

ALY &l salae | Infrared spectroscopy(theory and 3
dialia H-bonding effect)
AN &l palasa | Sampling techniques and 4
dialda interpretation of spectra;
Characteristic group frequencies of
organic compound
AR EEY &l palaa | Application of IR spectroscopy; 5
dialda Problems and solutions.
LAY & palaa | Introduction, the nature of NMR 6
dialda absorption, chemical shifts and
factors affecting them.
LAY &) pwalaa | Introduction, the nature of NMR 7
dialia absorption, chemical shifts and
factors affecting them.
A RINEY] &) palaa | Introduction, the nature of NMR 8
FENER absorption, chemical shifts and
factors affecting them. Information
obtained from N
&l LA &l pala | Information obtained from NMR 9
dialda spectra, more complex spin-spin
splitting patterns, application of H1-
NMR spectroscopy
A RINEY] &) palaa | Information obtained from NMR 10
FENER spectra, more complex spin-spin
splitting patterns, application of H1-
NMR spectroscopy
&l LA &) pwalaa | C13-NMR spectroscopy: introduction 11
dialia and characteristics, DEPT C13- NMR
spectroscopy.
&l LA &) pwalaa | Introduction and interpreting mass 12
FENER spectrum
Gl LA &) pwalaa | Interpreting Mass spectra 13
FENER fragmentation patterns, Mass
behavior of some common functional
groups.
LA RINEY] &) palaa | Interpreting Mass spectra 14
Adialia fragmentation patterns, Mass
behavior of some common functional
groups.
AR IEY &l palaa | Applications of mass spectroscopy 15
dialia for pharmaceutical analysis.
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1.Spectrometric Identification of Organic
Compounds by Silverstein, Basler and Morrill,
2005.

Organic Chemistry by McCurry; 7thed;
Thomason learning CA, USA ,2008

4 sllaall 35 aall sl 1

Modern Pharmaceutical Drug Analysis, by L.

Zechmeister ) And L. Von Cholnoky, ISBN (13) :

978-81-224-2718-9

(Sl ) A J)) gl all 2

Pharmaceutical Analysis Edited by DAVID C.
LEE GlaxoSmithKline Steven age, UK and
MICHAEL L. WEBB GlaxoSmithKline Steven
age, UK

, Agalall Sl ) Lgy m s (1) ) el g S
(el

Google for searching practical pharmaceutical
chemistry

i Y @Bl sa 25 S gl all - o

Practical Advanced Pharmaceutical Analysis :

el aall Ay

Sth stage , 2nd Semester

anil) 48y 4k 43y goasall gl baagll anl | aleill Clajia | clelud) | £ gaud)
palail) 4, slhaall
dlaall @ jlaay) $_5e | Fundamentals of UV & VIS. 2 1
dpeadlly Spectrophotometer
Aphal) ¢l ey $8%% | VIS, Spectrophotometric assay 2 2
dpgadll of tetracycline by calibration
curve method
Aphaall @l sy ¢85 | VIS. Spectrophotometric 2 3
dgddll determination of Aspirin in
tablets By standard addition
method
dlasll i jlaay) $_%e | Fundamentals of Infrared 2 4
dpeadlly Spectroscopy Sold and liquid.
dlaall @ jlaay) ¢ | Application of IR Spectroscopy 2 5
dgddll 5 in the Analysis of
Pharmaceutical Substances.
Apladll il Ly $_83e | Application of IR Spectroscopy 2 6
dpgddll in the Analysis of
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Pharmaceutical Substances
Aghaall il Ly $_dse | Titration of the Aspirin in 2 7
deddll tablets By pH meter used first
and 2nd derivatives.
Agladll il Ly ¢ | Titration of the ascorbic acid 2 8
deddll (vitamin C) in tablets By pH
meter used first and 2nd
derivatives.
Auball el LY $_d3e | Multi-Component Analysis of a 2 9
dedlll Vitamin B Mixture by UV
Spectroscopy
Aaladl) @l Hlaay) 5% | Determination of Caffeine and 2 10
Al Acetylsalicylic Acid in an
Analgesic Tablet by UV
Spectroscopy
Adaall @l sy e | Spectrophotometric 2 11
dedlll Determination of Iron in a
Vitamin Tablet
Apbal) il ey $8% | UV-Vis. Spectroscopy 2 12
dedlll Calibration.
Aahadll cl jlaay) @85 | IR Spectroscopy Calibration. 2 13
dpedall
PR RER IR _5a | pH meter Calibration. 2 14
dpedall
Apbadl) ol jLaay) 5% | Project Exam. 2 15
".‘ : :.“J
Rl 2
1.Spectrometric Identification of Organic 4 gllaall 5y yaall sl 1

Compounds by Silverstein, Basler and Morrill,
2005.

Organic Chemistry by McCurry; 7thed;
Thomason learning CA, USA ,2008

Modern Pharmaceutical Drug Analysis, by L.

Zechmeister ) And L. Von Cholnoky, ISBN (13) :

978-81-224-2718-9

(mall ) it ) gl 2

Pharmaceutical Analysis Edited by DAVID C.
LEE GlaxoSmithKline Steven age, UK and
MICHAEL L. WEBB GlaxoSmithKline Steven
age, UK

, Aaalal) Ol ) Ly (o1 ) an) el 5 (S
(o)
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To give the student knowledge and experience in prodrug as part of their medicinal and
pharmaceutical field . as well as combinatorial chemistry
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Theoretical Organic pharmaceutical Chemistry IV: 5 th stage , 1st Semester

Al 48, 4l a3,k g yagall gl Baa gll anl cla | cleldd) [ g g
palail) alal)
A gihaal)
dialia ¢ s &l galawe | Introduction in prodrug 2 1
dialia ¢ s &l galase | Functional Groups in Prodrugs 2 2
dialia ) Las) & palaa | Amines 2 3
Lalia @l Lad) | @i yalas | BIOPRECURSOR PRODRUGS 2 4
Lialie @l id) | @l alas | CHEMICAL DELIVERY SYSTEMS 2 5
dialda ¢ Las) & palas | Polymeric prodrug 2 6
dialda ¢ Lad) &) pwalasa | Design and synthesis of polymeric 2 7
prodrug
Mid Exam 2 8
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YENFRA Y &) palas | Combinatorial Chemistry 2 9
dalia @) Las) &) palaa | Peptides and Peptoids 2 10
Lislie @Gl | @) calas | SUPPORTS AND LINKERS 2 11
FENFRR I &l walaa | soluble polymers 2 12
Qialia ) LG &l palaa | Detection , purification , analysis 2 13
Addalda ¢ Las) &l palae | Mass spectrometry 2 14
Addalda ¢ Las) &) palaa | "Binary" approach 2 15
dialde i lid) | &l walaw | HIGH-THROUGHPUT 2 16
SCREENING
agiadl) Al

1.Wilson and gisvold textbook of organic
medicinal and pharmaceutical chemistry :
Delgado , JN, 1 remers WA, (Eds);10thed, 2004

2t 5l Sl 1

P John McCurry; organic chemistry ;Thomason
learninglnc, ; CA,USA7 ) thed 200
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Google for searching practical pharmaceutical
chemistry
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Theory and practice in industrial pharmacy by
Lachmann (2009)

e fslhd 5, 50

Jmas s o

s ol 33l @l i
)or ) el il g

e i A gl
ey

35 dadalf




S A diag i gal

JAd el 1

;\,,\.i\ 94 *M

JAL ey 2

5212

Al | Jual) 3

Aadall Ayl [ 1 Jead

chagll 13 dae) g 4

2024/3/24

dalid) [ gaanl) JSE 5

s 9 BRI g gan

)AS( claa gl a3 /) AS( Ay ) ciloLud) 23 6

Bang2 —delu?

)JSS;! eu‘ U“JS‘ \3‘( g.ubm JJM\ djy.u e.u\ T

DM e s edle 2 aull

LA Gl 8

ggaw\o& u@;ﬁ}skﬂ\diﬁwé;jﬁgﬂ\&w\} Lo ) (s30d) Ul

Al delin A jaa

A Hall salll Calaa)

il g ol il il 9

- Aglaall g 4y plaill ) pualaall
LI g dua sall ilaal )

Tandl iadl

36 4Aadall




JAd A 10

] 43y o bl 43 b £ sagall gl 3 gl) anl dghd ) cla pa| clelud)| g gaud
e 5 )5 sl g 2 flly Ayl g4y 2l 0 Aot 2 1
5 81 sLiayl USP) ((sSsalll 452l
NF)( il s lial
il 5 ) g Aggal A g sl ) 8 ‘M‘ 4 52 280 ya g orbal 2 2
58Ik ¢l Ayl o b
. 5 ) goud (il s 612 i il gl i ddee 2 3
5 Sl slial 3 ¢l 2 Gulai (WIND) e 4 ol
NDA)(
” 5 ) saud o5l lae o Alid e ol 55 3808 ) o 2 4
5 81 sLial Baall ¢ 5AFDA) (48 4l
sl
Ll 5 ) gaud ) sl s fas i) i) s 2 5
5 Sl eloaud s alall 440 ) cGMP( il
e 5 g (i) A Bl S jal s fud) 2 6
5 S1a cliaul) Al
A 5 s {slnall JS B sl il el K20 o 2 7
A 3 SI slianl i Cua ) Aad) debual od
Y el (asd)
Ll 5 ) gl s jdlscBe Joallas i &) L) 2 8
5 K1 sliayl S 2048 (ol ana
] s n el A 2 60080 i &) L) 2 9
A8la ”?’*“‘“ tallal e S ¢l 1S el
5 S1a cliaul) 55 0elal Jone
)l
il 5 )5 (S Clelgull iy Ay il sl 2 10
5 Sl sliayl Ll ¢ jelaa
— 5 )5 Oyl (5 NS 4 5 Ay il sl 2 11
At 5 Kl dlad o s o Al
NIRRT
- 5 ) gl ol sl yaliaial ase Ayl ) jsal 2 12
5 S1ka slayl dygal
e 5 )5 ol sl ddy b iy < ) 2 13

a)S\.JA ¢L'4..).}]\

4yl

37 4adall




()l ) e gl @<y adgd A0 RSRIEA] 2 14
Al )% A el F i el ol
5 S oliayd ~ sxd
A5 Clatia)

- 5 sl ¢ ol ol A8 2 A ) (5le Ll & izl 2 15
Al , RN
5 S1aa gliayl ol & e ¢yl
g

2 ali 11

el il Apoyl) Uil ol pand) Jin A gy A gl Gy e 100 00 S0 o
il g el & il

421 30 1l o

a2 70 sl plasall

ol g aladl] jolaa 12

Ansel's pharmaceutical dosage forms and drug delivery 10th
Edition by Loyd Allen (Author) 2011
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Manufacture of Medicines, 3rd Edition Michael E. Aulton
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